Metabolism of 4-hydroxy-2-nonenal in human polymorphonuclear leukocytes.
Intracellular metabolism of 4-hydroxy-2-nonenal (HNE), a major product and mediator of oxidative stress and inflammation, is analyzed in resting and fMLP-stimulated human polymorphonuclear leukocytes (PMNL), where this compound is generated during activation of the respiratory burst. HNE consumption rate in PMNL is very low, if compared to other cell types (rat hepatocytes, rabbit fibroblasts), where HNE metabolism is always an important part of secondary antioxidative defense mechanisms. More than 98% of HNE metabolites are identified. The pattern of HNE intermediates is quite similar in stimulated and resting PMNL - except for higher water formation in resting PMNL - while the initial velocity of HNE degradation is somewhat higher in resting cells, 0.44 instead of 0.28 nmol/(min×10(6) cells). The main products of HNE metabolism are 4-hydroxynonenoic acid (HNA), 1,4-dihydroxynonene (DHN) and the glutathione adducts with HNE, HNA, and DHN. Protein-bound HNE and water account for about 3-4% of the total HNE derivatives in stimulated cells, while in resting cells protein-bound HNE and water are 4% and 20%, respectively. Cysteinyl-glycine-HNE adduct and mercapturic acids contribute to about 5%.